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Hanging Culture of thu Greei MIussel (Myt'hi smt,,jthmsCh IChe1iriz) in -Tiailand 

PHALII (DI()lN[III I I iC tL, li<, IM'.AN I (;lIAI A JNIL JA ANt0 Kt(b(il MoJ IAt A,IN I 

Abstract 

Manila iope uis |t lhc hajiitj I,(.ltlod of tll {yli/hs s,,aa/,lttl5 (-iit'lw, fu 	 qpet- mosse 
CUltil. Tihe expel llnuiit ~is hctd of Hongq pdktiqH [)Itliil.[Ch.h t u qUldu hvino~lH , h/olm No vember~tvv,| ltn 


1977 to AugtS1 	 19/8. thu imitldy dtciisity of NpaIt oi r01e, dli! Of 1JiOWtll tIVIiJolieUIttltllII ,lilid 


factors illthe u lxpelieil l iue'l VWele (tttlitll tiI
 

mtssels tuachud iltr,1kotahlih+ size, b.b 6.0 c mn it mI iith I lit! lupe lwt d it'll I ltuijl ht'dilliltl
 

the puriod. Mo le duitidlih' iniltihilSl WU ItitWliitll( lti thlt folill off 1Ittli .
 

Inlt ro d c tion 

At the presunt tin:, tJt iii5td(:liltmul-i'is,pufo IIitjuIsm wood takus sttch is k, jil I iti alliuti 

stakes. The stakes ai e set out if) thi sea lie l t !tusIliC 10 Ittlac(t Siat A liq 1hihi0l iotllt(f Jvvitit iseSt dtJ 

for each spat fall Odfthe st,kes last oiy I to 2 yeatS. Woode sta.kes ife le:oliii (eUid cosltly1A:1. 


tjliUi Still_ 	 nl Iltht eslMilt:)) rL lidtisThe developntueit of InuS ,lultutri Oth0 luW1 itsdlsd e nIUV 

c llttfiu ts to COW1iilin C sui(t:St llyill thuil bisiflt', ]-his thikid 0itA)iid(tiyielIds at low cost, will U:idhlU 

significant expanslOn of tilt iiidUstiy. 

Mussel Cutne lhy tln: hiaigill t(t1101td ws fi st iC+lOirttchi bnccusshuliy in SJplaill hIttui, thit llthd 

WaS IIItodrucUd 1111) WIIel ctiOlus in Nor thicjri Liinpe. Aithlildha (1964) it1)Oi10l tlhd thent: V:lt! 

two typus of haljtlino mulihtd for iiuts.el (lCUltUIL, iaiieV btcin ti ind sac:king. 130111oih (l(197y) 

classified greell ILIsul (Alyb/o5s 51iiiImyliiS) coltlie inito three nttliors, stakinii5i cui.lttllug the sturfadce 

of the sea, and h+anyl g 

Totull ut j! (19183) found that ien mussels spJWiiULd thirouiiut th yel, with Ill ii Match 

April aild Novemuer-Decuiihut. lh B nko (1973) iteporeed thit A +il/rrti'iiaiis Ijizafi sttled 

at about 250 nijcrons i I lngth dftel a lpUlagic life of ahOJt 7-10 .liy, 

Ill al expllitierit f-r siultahie cnltihiniten aulsfotMytill/s ya//)llOp/)ii/[i.lis Dan! nd (LaVie, I IJ,/hi 

fouiid that olne liittei ii:igths of 1i1e, niade liIoln it:oiiiit fhltt:i, attrctt:t 3,00( to /,000 Alvi/ohs ialno 

provrcia/is Spat put week. LatutL,"FtJitull (1916) ltojl!tedt thiit t:,ntutu tjlddt:tfd Itlyli JIyt:ii! iOle 

attracted nimoe Mytilus yahdl/opovt'iiiIIS Ita CiOiht slsal rlope! Lnt otiei c.loled ]iolylintl''lelit­

ropes. It also attracted fewer bamacleb and otheri burroweis 

Pai ~oi119701 tiet o i tit pof l I iiiit .stf l Owii cititil its if (1oillierpoi ted l fit 	 miax ioilom iifi i 

t


BUli PoVII)Ce oc.i led illOLiAOhi dl Noveifui . Ati svtii iiioltfi, of cultine, iwie pjewt toll 

spat to a riUd l2njnllf b.86 Cii, Ilit inrtality oidugl this ltuei)il was ooi ,J . Tii ( u/b) toolJlu 

that greenf iiUSstl Slpdt* tttlt'It dl dept s of 1 .5 to ll lo t e[it! t i+Udtil t!vul.The tllumI1.7 splillo 1..] lnii 

1tKdpmo a Ii tiVi nme oi pillltitll ttu -vuiiiUIItv 

http:iiuts.el
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denstity w~ce, found1( it 2.4 to 4 !, iSo iiivaI idle "Vi liillIelt' betwieen 2A4 Lind :3A ill c(loiilt-m it) ()0( 12 

exp'~tl it. S IoII I)(pII I (I!)//)Im In It Ild I II : WoiI le ~uimiit, i! t id were 1oIno jt,- llI~ I , p I 2-
'21 :32"C: iupctivri, thel oll (it iis~eI35 mitl ito ,isid 6.0J ti 6.2 jl,,tj oljsivtui thu 11 hnim iceit 

I lid objctives Ot [lit! jliii:~et ,tilij vi~c: 10 %tuiiy jew tut'IiiluUS lti lidiigiiig cuhtti of greenl 

iliSS$I2 OSbligi rOpts, II0 cVdlidtli, the atladitiveic'ss (.3 lopl.'b 10 Yjiei oiUSSUl hl)dt, tW StudY thte MUSSIl 

growthl Idle duld to iiIVI-trI~J,11 itill teCuiltue ied.010' Uuviiwiii101ieutadC 1110 

Matut luls ari~l Methods 

The0 bluiy web ctill(lot.tuil dt Hangy liakiiii1 dIhil It , C.IuhIOCiiOIt~I(i, PriiVIIICe, Whl.: gwuen mussel 

CUlturfe by the woodI stakingi lhod l ii :ii Cdlid iAjj. -I he blilly diua wcls 7.5 m 2 , n 12 

poles 5tikdki cit 3 I liiimvech. fiope, tI e ei to ciilnieikl the JuOlet dIit WI; SoISIerided dt)0(Jl 2 Ill 

abouve the se (.ed [ldi1ljiiitj 1111W:, of 2b ii11i1 ilielett~i Maiiil' lope 2 Ill Iilii, wele thenl fdtmiid to the 

liotiluntal (010:5 it 0 5 ini iiliwVdI:, Ilie hotlili coid it Udlii 11,1lillih(l (011 Wdbi tied to a (lelienit block 

weiginiig abou3(t 4 6 kt it liuvut thei 3131: hoiii -Viiigiiil ill lnev~y iiii 1)1 'Atlg tide's H ie appalratus 

is shown in Fig I1. 

Five hidiiijiniijI p, tdkeoi 1,11duillly, woic t.olleec~til ioiitlly.I lwii iiwii o1l iiostl ldhlinlg 

to eadch 10130 Wdb(15CeiiilA fllc- il iiiiiiihiil ptci lpe Cdltullte(h, Oii thle 1IMSiS Of these d~'ld,itid t111 


thle Ilrl(Jitly avuidile hull tdlity pcI ititit Vwds also (hIt,.i iiiiiiedc,
 

B~etwveen 53 1100 i: i:~l ld-(.I 11 1dt tll 111 the iiiiii top~es cdcli Iltlill. Shelldl iliiisbulb idt 

length dII( with, tol iveitlil, Shell m!1ight '110 wtI ad diy iit weight (tird dit 10C lot 48h hurs) 
Were! determnitedl fl Uliil i1LtissUIl 

Froin the jhtove iiiiui(toiiii, the tiillowiijldipmlfileei vS l Wiltwti mined: 

* PlI110ollu of wet 'Jut (fly Il1ci1 wvlghlt dull Sheill Weit in total wveightt, 

- lunytt-wuiglt rtImuiiliiti usinig the foll il 

W AL 0 (r tiy W lot] I 1 1 og L) 

Miele W - t(31,11 teighit adl I- luilthl oif the ,hiell. 

The0 study Iiitilei lA,1111iiiiilill oh UIIVIIOiIIiiilitl tCiiihitiillb, NO(Al ds tICIIIlel dtiie, (lelitli, SuLIiii11y, 

Conduct11ivity, suspjuidel solids, JAdiiH (kiholVelt ox'ygeii ((DO) dtl IOL ClUllsdtths. SiJIIuipeS Ot laldonl itt 
th llLjditd S coC iift'd fly (IhlillJOC illh MsIMI I phiyiolil, toll 110 to[ lIlidlitdtVC dlii ilUdIltitdtiV(' 

H01p11s WCIC hIIol-(ilt oilII1UOtltii1Y I/ / Slidi hbj,mi l tooli t(o the iopes lii Nlllellli lbut 

were iluore obvious and 111051 it' dlolil the Wliuull)e C111 O 110pO.ditnfse by hDecemnber 511,1clilStele ith 
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DENSI I Y 01 M U!t I I lt . FL,)PI S 

vhen the ,:pmr Wrt' 2 11riths old, the avuageliitiftJiml altdcreld prer ime ter of 
Il Jarrtary 1978, 

July 1978, whelr the mussels 
rope Wa 83,19 " fns irhlrlhe derlea';ell trutH the end of the ext)o lment ill 

tir demit war; 359/m, Tilt! toples had deti:,iorated completely by August. 
were 8 rroilith ollld arild 

February and 
It wI'; al', found tatir ih mottality lt)- of rritjs'+s oil tire himuli; topes was highest inl 

The lowest tite of 2.49% was found in April. Density
July 1978, heirg 20 35", aind 2(3.81% tespectively. 

of ,part arltd mo talit ta , 10' jotle,,ottl il lahle 1 

GHOW 111 

Period from JarLtlly to .July were as 
The chartes in avetaue si/ and vveight over tire 6 montlh 

to 5.70 cryi, width 1.11 to 2.45 CITI, total weight 0.53 to 8.49 f,
follows: length icte 'sedho m 2.14 

4.19 g and irly meat weight 0.05 to 0.57 g1.
shell weight 0.2 to I*3Q q, we't mieat wer'irt 0 26 to 

, 
I-li l ic itaer+ irr, I tl,.e pararretr i 	 the first r lJith, Jarruaty, was high: length 37.38%, 

251 .85'+,, wet meat weight 188.46% ard (fry neat 
width 30.63', lul,1I wrljirt 220 7!)",1, shell wigIht 

then hdecrea+sl (11w inq March and April,
weight 120 00%. I lw',vftr, the p+tcvltae ralltS of inreease 

ill the last morth (Julyf
Miiv, arrd tlnir 0ecfeatld thrreafter. [he rate of irtrelase

increawtd sliltly il 
weight 	 weight 17.70%

4.26 ". weight 13365%. 1shr1l 9 97'%, wt meat 
was: Ielrgth 5.36:. width tutal 

r itd 0 Tahle 2 ;lid F-igrmes 2.5. 
,at oi(1 3rl(" I te'1utlik arler1 ialld d 'y ri 

ly Ieat weight as ten cerrtages of 
h. av(erag, prnto)(rl tort' of shell weiglt, wet nleal weight arid 

total wel+irt, wvre (.9,194,. 49 016 . nmd9.43 respectively. In April, the pioportion of shell weight had
it 

, t 11 twl 	 had a niinor:ilrfl value of 36.52% (5.04'
ft f Ht ilt Weirldi%h.41'. 

11nd1dry nrilt weights in total weight
a mra- mml) valt;e oI ( w 

dry w, lqht) At th 11"idi thit. exlilrlrllIr, tlr! ploprln :,n of wet 


:tiVrly 111 1 dittails Iwe gi jill ill lablie 3.
 
wn- 49.35". and 6 71'. r lPStW 

0 070611 2.784-18W 

oIr logtqW 1 15015 1 2. 18 ,178 l)o L 

iI i[ 1t At.AC 1U iiiF AC1t0)t1SENVIRONMINfAl 

in the sl(fdy area diul not vary
Thttotolhlo t thw et)erimental tIlti )l, e lic I ollil le l ital r;ooditlons 

ill; arr her! elatlur, 29.0 to 
The ilanqii of lh! tararmotels camllen'td were: dwlith, 2 0 to 4.0

greatly. 	 DO. 5.5 7.0 plrrrr; Suspenddr solids,34 WC,; saw +t'illitlr-, 28 0 Ii) :3 C;.: pHl, 7 4 to 8,3, 

to May rani(rld belweern 25.0 to 
4.0 	15.0 lpll. Sallroty and cnnrhlictlvity h rtml tle iwriod Janatry 

Ma',, thef, valt(es dec:teased d1 to fresh 
31.0 	 p1) ln 1'16.0 to 52.1 mimmilirtllrl.:rolIPt) vely . Altir) 

rf expr,mirrt fIlly, l:,oIm lctlvrty h;l ihl:rlea,,,t to 15 rocr. r(riho/crnl;
w:)te'r r lOlf. At tilf erril 1.o lh. in 


ri l irll ,df-1 7.
,h ,ifd Fiflimr
salinity in AUlu s w., rlly 0.5 ill:. I I.' ul il r oIpwr 

l rrul :3 1 r1', f-hloary, 2,0(i,0U0 phytoill1 Lt; rlt I
Plankturj h nity r thn' t,hlu tlrIlJi 

r + )fill July, 691,000 pluls', ' olplanklers plus 2/2,0tl0 /ool1tli'ot ,iAry, 5,227,000 Ilo, !M1t, ll1mi 

3 
.. Detail ire' ,hr r FigureI I .1,671,000/m 
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Discussion 

The green mussels rteached market sie 8 rnionlhs after attachment, when the average wet meat 

content was 4.9 g or 49.4', of total wei(Il. Plainkton was most abundant during April and May and the 

growth rate anti condition of the smusseis wine highest doring this period. 

After May 1973, the inotality iat e (radiually increased tn' the end of the experiment. This was 

probably file to tire de:')"o.e io salinity and detecrioration of the rope. 

can be used in Thailand but that Manila rope
The results derionstiated that the hanging method 

was not a suitale material. In futsre experirnents, cheap durable materials which attract more spat 

should be Used and the results conipared with the staking method. Rearing mussels in bags in deeper 

from over-crowded ropes, should also be investigated so that the advan­
areas, using spat transplarnted 


tages of the method can be assessed and made known for the benefit of the mussel farmers.
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T'able 1. Density of musse spat on ropo during ite experimental period.
 

Age Numter oi mussel spat/1 m Decrease
 

Month Months) 1 2 3 5 Average No. % Remarks 

-November 1977 -	 soa: bean to sette on roDe 

December 1 	 c 3at3 - -

Januarv 1978 2 820 	 845 946 ",35 900 849.2 - -

February 3 812 	 Fir05 7f35 600 600 674.4 172.8 20.35 

March 4 500 	 740 675 700 560 6350 414 6.12 

Apri! 5 660 	 336 740 70C 660 619.2 15.8 2.49 8 ropes were spoiled 

May 6 315 	 600 700 610 580 561.0 58.2 940 12 ropes were spoiled 

June 1o1 	275 600 634 535 490.2 70.2 12,51 

322 347 343 520 359 2 131.6 26.81 ropes begun to deteriorateJuly 8 258 

August 9 ropes were completely ceteriorat-41 359 2 100.0 

Table 2. Growti parameters of preen mussel on experimental ropes from January to July 1978. 

Shell length Shell width Total weight Shell weight Meat weight Dry meat weight 

length width 

Age Average increase Average increase Average increase Average increase Average increase Average increase 

Month Monins! tcml (cmi % cm, (cm) % (cm) (cm) (cm) (cm) % (cm) (cml % (cml (cm) % 

i976 

January 2 2.14 - - 1.11 - - 0.53 - - 0.27 - - 0.26 - - 0.05 - ­

1.45 0.34 30.63 1.70 	 1.17 220.75 0.95 0.68 251.85 0.75 0.49 188.46 0.11 0.06 120.00February 3 2.S4 0.80 37.38 

March 4 3.78 0.84 28.57 1.78 0.33 22.76 2.74 1.04 61.18 1.63 0.68 71.58 1.11 0.36 48.00 0.13 0.02 18.18 

April 5 4.34 0.56 14.81 1.95 0.17 9.55 3.97 1.23 44.89 2.52 0.89 54.60 1.45 0.34 30.63 0.20 0.07 53.85 

May 6 4.84 0.50 11.52 2.24 0.29 14.87 6.51 2.54 63.98 3.86 1.34 53.17 2.65 1.20 82.76 0.35 0.15 75.00 

June 7 5.41 0.57 11.78 2.35 0.11 4.91 7.47 0.96 14.75 3.91 0.05 1.30 3.56 0.91 34.34 0.55 0.20 57.14 

July 8 5.70 0.29 5.36 2.45 0.10 4.26 8.49 1.02 13.65 4.30 0.39 9.97 4.19 0.63 17.70 0.57 1002 3.64 



and dry mealt wuiiht to totl wUrjjh! of groeel musuls trutrTablei 3. Hdtiu beurwuuu shullwuiUlht, w t inuat welht 

January to July 1978. 

Dry rmat weilhtShell welullt Wet ineatweight 

M o ntlhly 
 (00) % 

1978 

49,06 9.43January 50.94 

Februui y 55.88 44.12 6.47 

March 59.49 40,51 4.74 

36.52April 63.48 5.04 

May 59.29 40.71 5.38 
7.36June 52.34 47.66 
6.71July 50.65 49.35 

Table 4. Sea water quality at thu e periCiUIItital area (luring Januaty.Auilust 1978. 

Air Water 
DO Cunductivity rurbidityDeplh reniuiatuiu Iumperatuflt Salmily 

(,C) ("C) (ppr} pit lppml) Imtcirl) (ppm)
Month (IIl 

1978 

505 b.0
January 4.0 31.0 28.2 31.0 8,3 6.0 

7.0 50 9 4.0
Februaly 3.0 31.3 29.6 32.3 7.7 

6.0 41.3 8.029.0 28.0 8.2March 3.0 31.0 
8.1 6.0 52.1 75

April 3.0 32.6 32.3 28.0 
100

May 2.0 34.8 33.3 25.0 8.3 60 46.6 
7018.0 7 6 6.2 25.7

June 3.0 33.1 31.3 
7.8 8.2 5.5 15.0 4.0

July 4.0 33.0 32.7 


August 2.0 29.0 28.0 0.5 7.4 • 15.0
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Fig. 2. Growth of gicen mIIL-5l, January-July 1978.
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Fig. 3. Percent increase by munth of shell lunthand width ol green mussels. 
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